Synthesis and characterization of polyaspartamide copolymers obtained by ATRP for nucleic acid delivery.
Nucleic acid molecules such as small interfering RNAs (siRNAs) and plasmidic DNAs (pDNAs) have been shown to have the potential to be of therapeutic value in different human diseases. Their practical use is however compromised by the lack of appropriate release systems. Delivered as naked molecules, siRNAs/pDNAs are rapidly degraded by extracellular nucleases thus considerably reducing the amount of molecule which can reach the target cells. Additionally, the anionic charge of the phosphate groups present on the siRNAs/pDNAs backbone, disfavors the interaction with the negatively charged surface of the cell membrane. In this paper we describe the generation of a novel polymer able to deliver both siRNAs and pDNAs. The combined release of these molecules is used in many different experimental settings such as the evaluation of the silencing efficiency of a given siRNA targeted against a given RNA, encoded by the pDNA. The possibility to use the same delivery system is very convenient from the technical point of view and it allows minimizing possible artifacts introduced by the use of different delivery agents for siRNAs and pDNA. The copolymer described here is based on α,β-poly(N-2-hydroxyethyl)-d,l-aspartamide (PHEA) bearing positively chargeable side oligochains, with diethylamino ethyl methacrylate (DEAEMA) as monomer. Monomer polymerization has been obtained by atom transfer radical polymerization (ATRP), a technique which allows the precise polymerization of the monomer. In addition to the chemical-physical characterization of the polymer, we provide evidences of the polymer ability to delivery both siRNAs and pDNA to cultured cells. Whereas additional investigations are necessary to study the delivery mechanisms of this polyplex, the polymer generated represents a novel and convenient device for the delivery of both siRNAs and pDNA.